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We Serve a Variety of Industries

* Aerospace * Maritime

e Chemicals * Mining

e Construction * Nuclear

* DOD * Oil & Gas

* DOE * Pulp & Paper
 Electric Utility e Railroad

* Hydro * Shipbuilding

* Manufacturing * Wind Energy
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OUR CUSTOMERS

The World's Greatest
Organizations Trust
ITI's Expertise with
their Crane & Rigging
Operations
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Past Presentations:

* How to Manage a Crane Accident

e Automation - Equipment Inspection and Asset Management

* 10 Points of Lift Plan Development

* 9 Questions You Must Ask When Selecting a Crane and Rigging Training Provider

* Crane Accident Investigation

 Terex Presents: Ground Condition and Preparation for Mobile Cranes
* Rigger & Signal Person 1926.1400

* Ground Condition Surveys & Stabilization Techniques

* Winch, Drag or Roll?

Today's Presentation:
Ground Bearing Pressure: Practical Applications for Lifts of All Sizes

Coming up Next:

Load Distribution: Trolley Beams and 2-Crane Picks
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MIKE PARNELL- ABOUT YOUR HOST

Mr. Parnell has a wealth of knowledge regarding cranes,
rigging, and lifting activities throughout a variety of
industries.

* 30+ years learning about wire rope, rigging, load handling,

and lifting activities.

* Vice Chair of the ASME B30 Main Committee which sets
the standards in the U.S. for cranes and rigging.

e Chair of the AMSE P30 Main Committee which sets the
standards for lift planning.

ASME standards are also adopted by many countries around
the world.

The views expressed in this presentation are that of ITI and are not necessarily the views of the ASME or any of its committees.
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JIM JATHO - ABOUT YOUR GUEST SPEAKER

Mr. Jatho is still a newcomer to the heavy lift industry with only
three years experience, but in that time has achieved 100+

Critical Lifts planned and executed without incident:

* In environments including oil refineries, chemical plants,

fertilizer plants, windfarms, and nuclear power plants

* Involving cranes as large as 750 tonnes in capacity, and
currently developing preliminary plans for the new Liebherr

1000 tonne crane.

*  All while developing his own tools and software to aid in

the lift planning process

The views expressed in this presentation are that of ITI and are not necessarily the views of the ASME or any of its committees.
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Ground Bearing Pressure:
Practical Applications for Lifts of All Sizes

Ground Bearing Pressure & Mat Strength Analysis
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National Ranking

American Crane and Transport
#13-most cranes (Total Lift Capacity)
#7- largest crane

#8-largest crawler crane fleet

N

(T4
s S

Engineering News Record
#9-Steel Erection

World Ranking
International Crane
#22- MOSt cranes (Total Lift Capacity)
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CRAWLER CRANE FLEET

mulitple units

IHI CCH-700 72T
Terex HC-80 80T
Mantis Tele-Crawler 20010 100T
Liebherr Tele-Crawler LTR-1100 110T

Terex HC-110 110T
Kobelco CK-1600 160T
Manitowoc 777 200T
Manitowoc 888 230T
Manitowoc 999 275T
Liebherr LR-1350 385T
Liebherr LR-1400/1&2 440T**
Demag 2800-1/NT 660T**
Liebherr LR-1600/2 660T**
Liebherr LR-1750 825T**
Liebherr LR-11000 1100T**

Liebherr LR-11000/P1300 1433T**

**Significant capacity increase
when utilizing heavy lift attachments
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-LR 11350, 102m Main Boom,
42m Derrick with Ballast Tray

- 2,185 tonnes gross crane
weight

- 39.02 tonnes / m?
(7,9931bs/ft?) Beneath tracks

- “The LR11350 was only
working at 82% of the Load
Chart”
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Ground Bearing Pressure & Mat Strength Analysis
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T, Track bearing length 37.00ft Soil Bearing Method Mat Strength Method Ground bearing pressure:
C Bearing width of track 5.90ft P Load applied to one mat 188,635 Ibs p Crane load applied to one mat 188,635 Ibs 79.16% of allowable capacity
T Track toe load 7,993 lbs/ft? Areqa  Required mat bearing area 48.16 ft? L, Cantilevered length of mat 4.66 ft Bending stress in mat:
Tuo Track heel load 7,993 Ibs/ft? Lreqa Required effective length 12.04ft q GBP due to P 3,101 Ibs/ft? 99.98% of allowable capacity
B Mat width 4.0ft L Cantilevered length of mat 3.07ft M Bending moment in the mat 1,612,439 Ib-in Shear stress in mat:
W Mat Length 20.0ft q GBP due to P 3,917 Ibs/ft? f, Bending stress due to M 1400 lbs/in? 59.02% of allowable capacity
d  Mat thickness 12.0in M Bending moment in the mat 885,909 Ib-in v Shear in the mat 45,329 lbs
W  Weight of mat 4,000 Ibs fi Bending stress due to M 769 lbs/in? f, Shear stress due to V 118 Ibs/in?
g. Allowable GBP 4,000 Ibs/ft? Y Shear in the mat 32,430 Ibs a, actual GBP 3,166 Ibs/ft?
F, Allowable bending stress 1,400 lbs/in? fy Shear stress due to V 84 bs/in?
F, Allowable shear stress 200 lbs/in? qt Maximum GBP 4,000 Ibs/ft? 2
L.+ Assamed effective length - Pressure Beneath Mats: 3,1661bs/ft
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- Mat Length Based on Soil
Bearing Capacity

- Mat Length Based on Mat
Strength
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Effective Bearing Length of Crane Mats

David Duerr. PE.
2DM Associates, Inc., Consulting Engincers
Houston, Texas

INTRODUCTION

Crane mats are used to distribute the high concentrated
loads from mobile cranes over a relatively large ground arca
so that the soil is loaded at tolerable bearing pressures. This
has been common construction industry practice for many
decades. Although crane mats are most commonly made of
heavy timbers, fabricated steel mats are occasionally used
under large cranes or when soil conditions are poor.

The analysis of a crane mat requires a determination of the
length of the mat that actually bears on the soil and contributes
to the support of the crane. At working loads, this is a relatively
simple “beam on an elastic foundation™ problem. However.
such a solution may not produce a realistic result due to the
nonlincarity of the soil as the ultimate bearing capacity is
approached. Further. the elastic properties of the soil needed
to perform such an analysis are not often available.

The purpose of this paper is to develop a practical means
of calculating the effective bearing length of a crane mat that
is based on readily available values and that produces an
acceptably safe and reliable result.

CURRENT PRACTICE

Engincers in construction presently use a number of
different approaches to design cranc mats. The two most
common of these methods are described here.

Mat Length Based on Soil Bearing Capacity

This crane mat design method is the most straightforward.
Once the load from the crane has been calculated. whether an
outrigger load or a crawler track pressure, the required crane
mat area is calculated by dividing the crane load plus the
weight of the mat by the allowable ground bearing pressure.
Divide this arca by the width of the mat and we have the
required effective bearing length. This mat length is then used
to calculate bending and shear stresses in the mat, based on
the assumption of a uniform pressure equal to the crane load
divided by the bearing arca acting upward on the bottom of
the mat. If the actual stresses are equal to or less than the
allowable stresses. the mat is acceptable. This method can be

Copyright © 2010 by 2DM Associates. Inc.

Presented at the Crane & Rigging Conference
Houston, Texas  May 26 —27. 2010

written in equation form as follows. The basic arrangement
is illustrated in Fig. 1. Note that Eqs. 7 and 8 are written for
the design of timber crane mats. The term d in Eq. 7 and the
coefficient 1.5 in Eq. 8 are not used for the design of steel
mats.
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Fig. 1. Simple Cranc Mat Arrangement
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crane load applied to one mat;

self-weight of the mat;

allowable ground bearing pressure;,
required mat bearing area;

mat width;

required effective bearing length of the mat;
bearing width of the track or outrigger pad:
cantilevered length of the mat;

ground bearing pressure due to P

bending moment in the mat;

mat depth (or thickness):

bending stress due to M,

allowable bending stress;

shear in the mat;

shear stress due to 1> and,

allowable shear stress.
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(11)

(12)

13)

14

s)

crane load applied to one mat:

self-weight of the mat:

allowable ground bearing pressure:
required mat bearing area:

mat width;

required effective bearing length of the mat:
bearing width of the track or outrigger pad:
cantilevered length of the mat:

ground bearing pressure due to P;

bending moment in the mat:

mat depth (or thickness):

bending stress due to M

allowable bending stress:

shear in the mat;

shear stress due to 1% and,

allowable shear stress.

effective mat bearing length:

actual ground bearing pressure: and.

all other terms are as previously defined.
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T, Track bearing length
C  Bearing width of track
Tr. Track toe load

Twe Track heel load

B Mat width

W Mat Length

d  Mat thickness

W  Weight of mat

da Allowable GBP

Fp Allowable bending stress

Fy Allowable shear stress

Lett Assumed effective length

37.00ft
5.90ft
7,993 Ibs/ft?
7,993 Ibs/ft?
4.0ft
20.0ft
12.0in
4,000 lbs
4,000 |bs/ft?
1,400 Ibs/in?
200 Ibs/in?
15.21ft

P
Areqd

Lreqd

Soil Bearing Method

Load applied to one mat
Required mat bearing area
Required effective length
Cantilevered length of mat
GBP due to P

Bending moment in the mat
Bending stress due to M
Shear in the mat

Shear stress due to V

Maximum GBP

B IKNER

HEAVYLIFTT CRANES

188,632 Ibs
48.16 ft2
12.04ft

3.07ft
3,917 Ibs/ft?
885,851 |b-in
769 Ibs/in?
32,428 lbs
84 |bs/in?
4,000 Ibs/ft?

=

< s z o

o

Mat Strength Method

Crane load applied to one mat
Cantilevered length of mat
GBPdueto P

Bending moment in the mat
Bending stress due to M
Shear in the mat

Shear stress due to V

actual GBP

188,632 Ibs
4.66 ft
3,100 Ibs/ft?
1,612,411 lb-in
1400 Ibs/in?
45,329 lbs
118 Ibs/in?
3,166 Ibs/ft?

Pressure Beneath Mats:

Ground bearing pressure:

79.15% of allowable capacity
Bending stress in mat:
99.98% of allowable capacity
Shear stress in mat:

59.02% of allowable capacity

3,1661bs/ft>

i
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- Qutrigger pads under outriggers
- Hardwood mats under outriggers
- Hardwood mats under crawler tracks
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HEAVYLIFTT CRANES

LOAD CAPACITY OF
UHMW PADS (pounds)
VERTICAL 45 ANGLE
55,000 30,000
60,000 35,000
60,000 35,000
62,000 40,000
81,000 41,000
85,000 43,000
93,000 43,000
98,000 45,000
140,000 55,000
BULIKNNER

WIDTH LENGTH THICKNESS LBS IN?2

18"
22"
24"
24"
30"
30"
36"
36"
48"

18"
24"
24"
24"
30"
30"
36"
36"
48"

Y
iy
iy
5
Iy
5
¥
5
iy

11
19
20
38
31
62
45
90
160

324
528
576
576
900
900
1296
1296
2034

FT2

2.25
3.66

4

4

6.25
6.25

9

9
14.125
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Ground Bearing Pressure & Mat Strength Analysis
1,750 250 5k

14.6'
Effective
Mat Length
1400 S0 Maximum Allowable ag
(2]
:
T 1,050 150 3k a
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3,614 psf GBP
124 psi Shear Stress
i . 1,398 psi Bending Stress X
? Y6k 8t 10ft 12ft 14 ft 16 ft 18 ft 20 ft 23 ft 24 ft 26 ft 28 ft 30 R
Effective Mat Length (ft) R & wro
ective Hat tenoth LiftingLogistics.com/result/16
T, Track bearing length 31.49ft Soil Bearing Method Mat Strength Method Ground bearing pressure:
C  Bearing width of track 5.90 ft P Load applied to one mat 207,087 lbs p Crane load applied to one mat 207,087 Ibs 99.95% of allowable capacity
Ty Track toe load 8,784 Ibs/ft? Areqd  Required mat bearing area 52.77 ft? L Cantilevered length of mat 3.65ft Bending stress in mat:
Tu. Track heel load 8,640 Ibs/ft? Leqa  Required effective length 13.19ft q GBP due to P 3,922 Ibs/ft? 77.76% of allowable capacity
B Mat width 4.0ft L. Cantilevered length of mat 3.65ft M Bending moment in the mat 1,254,050 lb-in Shear stress in mat:
W Mat Length 30.0ft q GBP due to P 3,924 Ibs/ft? f, Bending stress due to M 1089 Ibs/in? 54.13% of allowable capacity
d Mat thickness 12.0in M Bending moment in the mat 1,252,288 Ib-in v Shearin the mat 41,574 lbs
W  Weight of mat 4,000 Ibs fi, Bending stress due to M 1,087 lbs/in? f, Shear stress due to V 108 Ibs/in?
g. Allowable GBP 4,000 |bs/ft? \% Shear in the mat 41,541 Ibs a, actual GBP 3,998 Ibs/ft?
Fp Allowable bending stress 1,400 Ibs/in? fy Shear stress due to V 108 Ibs/in?
Fy Allowable shear stress 200 Ibs/in? Ot Maximum GBP 4,000 lbs/ft? 2
(B [ ———— —T Pressure Beneath Mats: 3,9981bs/ft

1
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Ground Bearing Pressure & Mat Strength Analysis Example Project
146"
Effective
Mat Length
Content
1.400 200 Maximum Allowable
£
E 1,050 ’g 150 ;
H 7 ]
s 2 EY
P s H
H ] ®
g 2 :
& 70 ¥ 100 F
350 50
[FILE: C: \Users\jjatho.BUCKNER \Desktop \GBP.dwa}
[FILE SiZE: ______ 108.13Kb)
3,614 psf GBP
124 psi Shear Stress
. . 1,398 psi Bending Stress Ok
6ft 8ft 10ft 12ft 14ft 16t 18 ft 20ft 2f 4 26t 28 ft 30 fi fal
Effective Mat Length (ft) o 2o ¥E ? Revisions
LiftingLogistics.com/result/16 A Shests: Siine: Revielon Lawel
T, Track bearing length 31.49 ft Soil Bearing Method Mat Strength Method Ground bearing pressure: Rev. Date Description
C Bearing width of track 5.90 ft P Load applied to one mat 207,087 Ibs p Crane load applied to one mat 207,087 lbs 99.95% of allowable capacity 000 |02.20.2013 | Preliminary Planning & Initial Layout
T, Track toe load 8,784 Ibs/ft? A.cqi Required matbearing area 52.77 ft* L. Cantilevered length of mat 3.65 ft Bending stressin mat: oo == —
002 || S—
Tw Track heel load 8,640 Ibs/ft? Leqs Required effective length 13.19 ft q GBPduetoP 3,922 Ibs/ft? 77.76% of allowable capacity Pz [— —
B Matwidth 4.0 ft L. Cantilevered length of mat 3.65 ft M Bending moment in the mat 1,254,050 Ib-in Shear stress in mat: 004 | ———o —
W Mat Length 30.0 ft q GBP due to P 3,924 |bs/ft? fy, Bending stress due toM 1089 |bs/in? 54.13% of allowable capacity 005 _— —-—
d  Mat thickness 12.0in M Bending momentin the mat 1,252,288 Ib-in V Shearinthe mat 41,574 |bs 2 | s A
007 | ———- S
W Weight of mat 4,000 Ibs f,  Bending stress due to M 1,087 Ibs/in? f, Shear stress due toV 108 Ibs/in? g (e =
q, Allowable GBP 4,000 Ibs/ft? V  Shearinthe mat 41,541 |bs q; actual GBP 3,998 |bs/ft? 000 | o e
F, Allowable bending stress 1,400 Ibs/in? f,  Shearstress due toV 108 |bs/in? 010 | ———- _—
F, Allowable shear stress 200 Ibs/in® g Maximum GBP 4,000 Ibs/ft? 2 SHEET: 001 OF 001
. Pressure Beneath Mats: 3,998 |bs/ft e 7 A T |
Ler Assumed effective length 13.20 ft B”c MR
HEAVYLIFT CRANES

B ”EK”ER I ,m;1mlpjng

SHOWCASE WEEINAR SERIES
HEAVYLIFTT CRANES




BUCINER S

SHOWCASE WEEINAR SERIES
HEAVYLIFTT CRANES



i 9.80m

361

11.00m

12.45m

B IKNER

HEAVYLIFTT CRANES

Z¢O,—-10”

|£m§| Training

INTERNATIONAL

SHOWCASE WEBINAR SERIES



Hard Ground
Length (in) Width (in)

Soft Ground
Length (in) Width (in)

70.86 26781.54
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% Difference in
bearing area

287%
287%
287%
144%
143%

113%
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Ground Bearing Pressure & Mat Strength Analysis

250 sk
N 146
Effective
Mat Length
200 —Maximum Allowable -
o
Fl
2
150 3k &
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7
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5
"
100 * g
50 1k
3,614 psf GBP
124 psi Shear Stress
1,398 psi Bending Stress
06 8ft 107 127 14fe 16ft 187t 20ft 231t 24t 26ft 287t 501
Effective Mat Length (ft) " :
LiftingLogistics.com/result/16
Ground Bearing Pressure & Mat Strength Analysis
250 sk
15.64'
Effective
Mat Length
200 Maximum Allowable -
o
Fl
H
150 3k 3
2
]
a
2
€
"
100 * g
g
50 1k
3,322 psf GBP
120 psi Shear Stress
R 1,399 psi Bending Stress.
> 8h 10 124 14f 16t 18f 20ft 2 ft 241t 261t 28 ft 01k
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Effective Mat Length (ft)

LiftingLogistics.com/result/17
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T, Track bearing length

C Bearing width of track
T Track toe load

Ty Track heel load

B Mat width

W Mat Length

d  Mat thickness

W  Weight of mat

da Allowable GBP

F, Allowable bending stress
F, Allowable shear stress

Less Assumed effective length

T, Track bearing length

C  Bearing width of track
T Track toe load

Ty Track heel load

B Mat width

W Mat Length

d  Mat thickness

W  Weight of mat

da Allowable GBP

F, Allowable bending stress
F, Allowable shear stress

Lest Assumed effective length

31.49ft
5.90ft
8,784 |bs/ft?
8,640 |bs/ft?
4.0ft
30.0ft
12.0in
4,000 lbs
4,000 Ibs/ft?
1,400 Ibs/in?
200 Ibs/in?
14.60 ft

32.15ft
6.56 ft
7,776 |bs/ft?
7,632 |bs/ft?
4.0ft
30.0ft
12.0in
4,000 lbs
4,000 Ibs/ft?
1,400 Ibs/in?
200 Ibs/in?
15.64 ft
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Soil Bearing Method

Load applied to one mat
Required mat bearing area
Required effective length
Cantilevered length of mat
GBP due to P

Bending moment in the mat
Bending stress due to M
Shear in the mat

Shear stress due to V

Maximum GBP

Soil Bearing Method

Load applied to one mat
Required mat bearing area
Required effective length
Cantilevered length of mat
GBP due to P

Bending moment in the mat
Bending stress due to M
Shear in the mat

Shear stress due to V

Maximum GBP
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207,087 Ibs
52.77 ft?
13.19ft

3.65ft
3,924 |bs/ft?
1,252,288 Ib-in
1,087 Ibs/in?
41,541 Ibs
108 Ibs/in?
4,000 Ibs/ft?

203,807 Ibs
51.95 ft?
12.99ft

3.21ft
3,923 Ibs/ft?
972,557 Ib-in
844 |bs/in?
34,742 lbs
90 Ibs/in?
4,000 Ibs/ft?
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Mat Strength Method

207,087 Ibs

Cantilevered length of mat 4.35ft
3,546 |bs/ft?

1,610,382 Ib-in

Crane load applied to one mat

GBP due to P

Bending moment in the mat

Bending stress due to M 1398 Ibs/in?
Shear in the mat 47,516 lbs
Shear stress due to V 124 1bs/in?

actual GBP 3,614 Ibs/ft?

Pressure Beneath Mats:

Mat Strength Method

203,807 Ibs

Cantilevered length of mat 4.54 ft
3,258 Ibs/ft?

1,611,557 Ib-in

Crane load applied to one mat

GBP due to P

Bending moment in the mat

Bending stress due to M 1399 Ibs/in?
Shear in the mat 46,130 lbs
Shear stress due to V 120Ibs/in?

actual GBP 3,322 Ibs/ft?

Pressure Beneath Mats:

Ground bearing pressure:

90.36% of allowable capacity
Bending stress in mat:
99.85% of allowable capacity
Shear stress in mat:

61.87% of allowable capacity

3,6141bs/ft?

Ground bearing pressure:
83.04% of allowable capacity
Bending stress in mat:
99.92% of allowable capacity
Shear stress in mat:

60.07% of allowable capacity

3,322lbs/ft?
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LR 1400, LR 1600, and LR 1750 have no additional allowance for bearing area in Liccon

lbs n=7
100
134
200
(max) 185
38.1
ft

@ 252.6

242.5 kibs
00x00ft
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LR 1400/2 K2 000015108 CODE >1< L124 7800
Inclination angle
Longitud.incl. [*]
Transverse incl. [°]
Center of gravity
256 ft 256 f
%34 ft x3.4 ft
03ft 898.7 kib * *
X S
y. 0.0ft @) @)
7. 56.3ft
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Ground Bearing Pressure — Grove GMK 7550, Maximum Radius, Fully Loaded.

Crane Configuration:

Counterweight: 352,700Ibs
Support Base: 28’9” by 29'2”
Load Radius: Maximum of 60ft
Load Weight: 140,000lbs

Boom Length: 125.1’ main boom, MegaWingLift
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Directly Over Rear of Crane Over Aft Left Outrigger Directly Over Left Side Over Front Left Outrigger
Front Left: Front Right: | Front Left: Front Right: | Front Left: Front Right: | Front Left: Front Right:
95,591lbs 95,591lbs | 165,143lbs 71,204lbs | 239,217lbs 106,3391bs | 274,4391bs 180,413lbs
Aft Left: Aft Right: Aft Left: Aft Right: | Aft Left: Aft Right: Aft Left: Aft Right:
259,4091bs 259,409lbs | 297,348lbs 176,291lbs | 267,735lbs 96,609lbs | 188,052lbs 67,0961bs
Directly Over Front of Crane Over Front Right Outrigger Directly Over Right Side Over Aft Right Outrigger
Front Left: Front Right: | Front Left: Front Right: | Front Left: Front Right: | Front Left: Front Right:
250,052lbs 250,052lbs | 180,413lbs 274,4391lbs | 106,3391bs 239,217lbs | 71,204lbs 165,143lbs
Aft Left: Aft Right: | Aft Left: Aft Right: | Aft Left: Aft Right: | Aft Left: Aft Right:
104,948lbs 104,948lbs | 67,096lbs 188,052lbs | 96,6091bs 267,735lbs |176,291lbs 297,348lbs
Full 360 Degree Rotation Mat Configuration:
Front Left: Front Right: | Three 4’ x 12’ by 1’ mats side
by side under a 10’ x 8’ x 11”
274,4391bs 274,439Ibs | Giae] transition mat per
outrigger.
Aft Left: Aft Right:
297,348lbs 297,348lbs
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PROJECT:

Summary
Ground Bearing Pressure Summary

Load Case Minimum Radius ~ GBP At Minimum Radius Maximum Radius  GBP At Maximum Radius

253' S Olbs Lood 381" 2,7290bs/ft* 230'-0" 3,544ibs/ft

253" S 5,601Ibs Load 38-1" 2,594ibs/ft* 213-9" 3,982lbs /ft*

253’ S 8,1341bs Load 3’1" 2,548bs /ft* '-8" 3,9850bs/ft*

253" S 13,664bs Load 31 2,410Ibs/ft* 187'-9" 3,992lbs/ft*

253" S 30,541lbs Load 38'-1" 2,142ibs /ft* 149'-8" 3,963Ibs/ft*

253" S 32,791lbs Load 38-1" 2,095bs /ft* 145'-8" 3,967Ibs /ft*

253" S 37,737Ibs Load 38-1" 2,005lbs/ft* 137'-10" 3,974ibs /ft"

253' S 43,670Ibs Load 38'-1" 1,975lbs/ft* 129'-7" 3,984ibs/ft"

253" S 50,791Ibs Load 38-1" 1,835lbs /ft* 121"-0" 3,984ibs /ft"

253" S 52,1131bs Load 3g-1" 1,778Ibs /ft* 119'-6" 3,087Ibs/ft"

253’ S 59,830Ibs Load 381" 1,705bs/ft* 11°-6" 3,993Ibs /ft*

253" S 81,719Ibs Load 38-1" 1,422Ibs /ft* 93'-2" 3,911ibs/ft*
ﬂLE szr_ ma.

253" S 112,363Ibs Load 381" 1,048Ibs /ft* 76'-6" 3,992lbs /ft*

253 S 128,363bs Load 3817 1,020ibs/ft* 693" 3,9028/1t*

253'/57" S2F2 Olbs Load 45'-8" 2,5561bs /ft* '—4" 3,950Ibs/ft* Revismns

253'/57" S2F2 69,361Ibs Load 456" 1,385ibs /ft* 103'-6" 3,967Ibs/ft* S Sene Rewao o

253'/57" S2F2 78,582bs Load 456" 1,1561bs/ft* 2-7" 3,986lbe/ft* e Description

253'/57' S2F2 81,179Ibs Load 45'-6" 1,081ibs/ft* 90'-6" 3,931bs/ft* 02.17.2014 | Preliminary Plonning & Initial Layout

253'/57' S2F2 112,363bs Load 45'-6" 1,2011bs/f* 749" 3,963ibs/1t* s ===

253'/57" S2F2 128,363ibs Load 45'-6" 1,5261bs/ft* 684" 3,918Ibs/ft* — =
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HEAVYLIFTT CRANES

2 ] e e
Longitud.incl ["]° 2500
ransverse incl. [°] »
S Koo 1,032,389 calculations executed in $ 14 seconds
Beari LTﬁ 9.9ft
earing Len| 29. . .
= egf e 1.3991bs/in> CL"gfiT“g 118.8861bs
s Satgres (99.93%) gl (82.5%)
T’::: 21bs/ft?
Toe L 6,91
147.0001bs :tlzea’ 95.81bs/in> Ag‘;} 1.8601bs/ft2
e (57.42%) S (47.9%) e (74.39%)
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Are all timbers of the mat being loaded when under an outrigger?

Is the full length of the mat being considered as “effective”?

- If so, what are the bearing and shear stresses in the mat?

- If not, what effective length is bearing into the soil?

Have all worst case scenarios been considered?

- Empty hook conditions?

- Worst case swing angles?

- Crane erection?

Are hard ground or soft ground numbers being used for crawler track

pressures?

- Does the effective bearing area of the tracks match the soft/hard
ground condition?

- If soft ground numbers are being used, what is the justification?
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QUESTIONS?
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